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Abstract of JP2003168844 

PROBLEM TO BE SOLVED: To solve the 
problem that a temperature control mechanism 
composed of a temperature monitor, a 
temperature controller, and a cooler, etc., is 
required so as to fix an oscillation wavelength 
and constitution is complicated. 
SOLUTION: A semiconductor laser device is 
provided with an optical fiber 20 for guiding laser 
beams where an optical fiber grating 30 is 
formed; and a pump laser module 10 constituted 
of a semiconductor laser element 1 1 with an 
SOW active layer 41 for emitting the laser beam, 
and a coupling optical system 15 for coupling the 
laser beam emitted from the semiconductor laser 
element 1 1 to the optical fiber 20. 
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h7tt-;Ui50>'N'>-H. 5 3 i3 J; IX 5 4(5 -eix-ram 
^<7)|gl-9-7'^N'VKfcJ;l/m2-tf7'>'N-i^H. 5 S^iiX/ 
5 6{S'?•i^m'^.t'-;^-/^^om 1 -^f YHiiX/W, 
2-9-yvNVK, 5 7t5j:Uf5 SU-f-iX-eit^-f hUr^-fV 
(Om 1 Kfc J:lXm21f T'^nV 5 9W^'J T 

[0067] mi.\rru<r><:m2 >T'iftHj$aT v^s 

J:3(c, 07 (a) T'fi. m^iOlSl-tryN'VHS 3t 
'vt'-;n-;Ucom 1 H 5 5«0S^ ( e 1 - h h 



1- if:/>'<>' K 57cr>m^ ( e 1 - 1 h 1 ) ttimm^ 
tL. —Umi (b) X'ii. ^"^Vrm^^ 3 nm tmbfz 

^§?L, ^^(el-hhl) , M¥(el-lhl) 
t::jDi.-C. «^<7)||2^f 7'>'^'>' H 5 4 t^^-n-^~J\^cr> 
||2-9-yvN'>'H5 60^ (e2-hh2) fc«-?«0^ 

2- 9-y>N'>- H 5 4 i: ^-f h:t^-;U<Dm2-vy-'<y H 5 8 
iOM^ (e 2 - 1 h2) t*<f1=^$fi^<l:-5l::=5r-S. 

[0068] Z.<7)fzlib, 04 ( b ) <7)m^t mmi>Z. e 

1 - h h 1 mmm^m<^)m^mf^^iirxw-miz^ 

[006 9] <:fcaR2>R. Di ng 1 e : "Conf 
ined Carrier Quantum Stat 
e Ultrathin Semiconductor 
Heterostructure" , Festkoe 
rperplobleme XV, Advances 
in Solid — State Physics, p2 
1—48 ( 197 5) 

[0070] jg-&MQw«tte(±. mnx^-^f h/i^co^ 

[007 1] tJLhOj: 3 tc, Z<7)mmcr)mm2(,ZXix 
tf. 3t7r'f>'N'^^^-7^-f:^i5^3 0*«?g^$ixi.tfct> 
^3teSr^jrr'S.7fe7r-f>'S-2 0fc. ^-^MQW 
vSltSSriS- LT W—if 3yi$raiS«--&^«£^-ifS-? 1 
rig^^l 6*»<i>lilStL7t^— !f3t?r3fe 
7r^^N'2 O^^-^-r-l.^-^*^^! 5i:*-<^>:W«$^I 
^^^ru-— tf^rv-'i-zH 0 t JrilxS J: d{cL.f>:co 

x\ mmmn<r>i^^^fK<Tti,i:d(,z^'o. mm<7) 

-r*^ 1 6 cOlSHfif iI#c7)S8t>'N'5 fc 3te7 r 'f 
-X ^ 3 0 iO^ftWttt c7)ffl-&-tts9'i=sS:^ftT'# 

[0072] mmcomms. msiizco^mcommcom 
m3^zx:^^mwu—f^m<Dmm?:7^;■tmx'$>?>. m 

08{ctit^T, imm^my^/i'iS'X'h^. 
[007 3] m^my ^/i^^mt. t^-^^isi 
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5Bk c^mzm-r i^ixmK). S QWvgliJlO^^f*:^ 

msTii. ^i^i^—fm^ 1 1 CO 3 d Bm'i%^m^t 

Sidt, 3K7r-Y>'N'2 04'<?33K7T-<^N'^^b— x-f >- 

[0074] 1 1 cOlx— 9-'3tailtffitC 

IS(t^>ix/v:RI^* 1 0%OTcORM|56jJ:M 14t:irLX 

1 7Sr^LJt^-if?te«i3>'T>'-^^i^Xl 5B 

C 0 0 7 5 ] 3\f 7 T 'f VN'i^V-f - >-i?' 3 0 cOSSta^;^ 

1xhi::iib^Miz^W.X'^^j:\^K ^:iX\ ^^mWU-^m 
^ 1 1 CO 3 d B*iI#^J^<g*»X'<^' h 7 A^ffl^i J; 0 

\^^i}^tfd±mmL<sk^L. ^ i^t,zm^my ^ i 

7 tCi^-fS U—fyt<r>Xmn ^ t i'' A -/WffltSriBf i 
[0076] dcO-IttciO, lO 

i> , ^c^)mmm%^mi,zmm^j:i&^:b^z/ty r a ^^yv- 

X y^'S 0*^/^RItT# I, J; d 13. -f /U:? 1 

fm<^ik^\.zwc^X'%h. 

[0077] liLhiOj; d ^£0||JfiO?^.«3tcJ;il 

S-r-?>«3t**t^cS^JlS7 1 7 ^^-^^^ 1 
'5if^x.hi.o\,z\.fz<r>X. ^f*:^-ifsg^l ico^ 

^<Tmwmmm.z9ms:)^^t)-%y r -i j^^i^-^t ^ 

[0 0 78] t/Cs C:<:0|li4<?)J^®3tcJ;ix<f. ^mi^ 
U—fm'lf- 1 1 <7) 3 d BfiJt#^i^«@i/cliJ^^^' h 7 A 

>fM';/V-X-f Oc7)RSt^*^ij|*41g^$ilS i 

J: -:> T llfflf|J^#^^^^'7 >y ^ t . ^coMmmw 

^miz^m.^j:m^^^^y r ^ i^yx^-'r -f ^^^3 0 ti^h 
WMX% I. i: t ^ d ^!jm*-'f#<^ix^ . 
[0 0 7 9] C<^IIJ6<^)Jg®3tcJ:<l«f. ^ 

m:^i,fdmmy ^^-^m^Jk 1 5 

^|i«f*:W— l<^3dB5pJ#^J^IS*/::liX 



yN'^-y^ic j; -5Traffifij#^^>'N'7>y^*^4 tr t . 

^30 t-h^MX^ I. i: V ^ 3 <o<xS . 
[0080] ?^>tc, C:cO||S6^0Jg.®3lcJ:ix(f, 

y ^fV^^\iim-i>^^):>i—?uyX\5Ai:, m^^H 

7 -f /P^- 1 7 *-^>ai*f L?t I— if 3t&3fe7 r ^ 

■r 3 y^y^V' yxi5Bt ^m-^^^m i 5 i^mx. 

iXdizLfc(r>x\ rs^i i*>^>cow— r 

3tSr3t7 r >f ^N'2 0^$lf^i^7 /U:}' 1 7 ^-trt-LTSS* 
J; < M-^T § I. V ^ d n S o 

[0081] ^C0?gffi4 . ^c7)?B«2-C-^L^Cig-^ 
MQW^ttScO^f^st— rig-T^ 1 6 tC|^<7)J^SS3T' 

^Lits^j^^-f/u^ i7^mm-t^xoi,zLxi:,^ 

^mcr>mmc^mm4^zx^^^ii^i\y-^^S(r)m^i^ 

i>m^^mLx\'^^. 

[0082] :icr,mm<omm4Xi>, l 5C0 

a*Jj:>(—^UyXl SAtayf'y^uyXl 5Bb<7) 

m^zm^my^f\^i^i7i}mn(:>ti. M^MQwattii 

OftJgfc«Aaa6-S i d!5:«tS$-$lE=^iS7 ^ 1 7{i 
*LTV^-i., tfzmmiZ. r^^l 6£7)3d 

Bfijff^j^ili^/c(i;^'<^? h^Ait^ttiPlJ: 0 hm^^t^i 
Jt{i^L<^c^J:3(c. 7t7r-<>N"2 0 4'c07t7r'f 
>'N':?^^-x -f :^^3 OOKim^iSS-iS^tTl^S. 
[0083] ^^i^U-^m=F 1 6S0U— (fT^aUfffitC 
atfi^l^^^^l 0%&.T<D^Simjkmi AirirLX 

^$ix-Cii^i^7^;U^'l 7^ASt-r-l.. $^1^7 -< 
1 7Sr^L7t^— f3t{i3yx>'iM^yXl 5B 

10084] ^yr^ ^"^yu-f ^ yysoi^Km^^ 
'mti.ii^i—7-'!yy^'<^-y^mm-^t^i,z-^^^ 
ti?>rzi>bmM^z^x^^j:\>\ -e^T. ^f^si^-- 
^ 1 6 <7) 3 d Bm^mm^^x^^ h 7 a^ius J: 0 
^yr-f^^yu-'r^yysocDRSi^^m^ij: 

[0085] ^co:: t izx f)mmc^mm3 1 mmiz, ^ 
mu^u-^m'f 1 ecDmk^^^y^izx-^xmmm^ 

*myT^^<yu-i'^yy3 0i)^^Kmx^hJ:d 
^^y^iv-^f 1 7A.C01-— f3t«0Att:ft$rti^'j. 

^' 1 7T'«7)^fe«$rR)facO^;RJC^^ft' 

[0086] mwmm 5 . s Qwvsise<7)i|i#f*:u- 



A-i:mmtht:i^cr>mimfh (SQWvS't4Jli'Hiy<553t 

[ 0 0 8 7 ] n 1 o{iM«<iffiiifc Lfz^^^^\y-^'m 

X'hh. mi OfcfeV^T, 6 6 2(ifll^^ 

6 3 A. 6 3 B{i:m-e"iX*^#F, 6 4{i^N*'JT 
6 5(i;!y'f KJi. 6 6tii?7 /b'aTlb-S.. 

F63A, 63B{iInffl^0. 2<0InGaAs*» 
>'N'yT«64{iGaAs P*-^>. X?^Fil6 5{±G 

aO. SInO. 2AsO. 62P0. 38*^<^. 

>y b-il6 6«iGaO. 51InO. 4 9 P:/3^^^tL^tL 

m^^tlXa*). »^#F6 3c?)J?${i:8nm. AUT 

«6 4c7)ff${±2 0nm. ;<f'f ^^6 5i?)ll$«±8 0 n 

mj)l). 

[0 0 88]|gM<7)»ffi2-C|jiBBL^v:a:afc, I nGa 
As(±GaAs«flKtM^StS^^^«fO?ttf). ^H^H 

$r^^:VH\ ^IcOWcfcV^TJi, v^'UrJli:Ga As 
mSLt<7)^i:-l. 0%. »^#Fi:GaAsSfiKfc 

iEcr>^(7)^^mM.ii&^LX V^^ . 

[0089] mmcomm 1 1 ^«4i^<oj^® 2 Lit 

^i^U-^m=F 11, 1 6 t LT, 

J; •& SriSfP-r -S. 3ti6cO« S 7t t4S14« i: / 'J T« . 

if t y-c M Q Wvg14JIc7)^ft l^-- !f fR^ $: fig 

m-th ztx\ mm<7)mm 1 ^7t(iiiM<7)j^«2 1 mm 

[00 90] ljLb<^J;aic, CtfO|Qife^O»®5lciit 

if«^ 11.16 7!)i3t?y-^ Fii^7)i'Hiltc{i;c -g. J: 3 L 
fzcr)X\ 1&^BXmco^^iS:m-rt Z t t^X'^ hXoiz 

ro 0 9 1 ] z<r>mm(omm5\,zj:ixii. ^mw. 

U— 1 1 . 1 ecOvS^SJl. ^^^^JTMiiXX/^'^ F 
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[0092] mmcrmme . mm<mm2X'^Lr.:m^ 

i,2-:><55«?-#FO^PiSr8nmOTt-r-I.C:i:T\ » 
^#F^S&*J:<^;?-fr&c:fcA-'T#4. Ltii^^ 

^<2otyt^mz^^$-\ti,ztizX'^x. nm^mss 
trm^L. umm&m l t:/A»- ^umjmx'^mm^<^^ 

^ Lit U— r3t?:ieS-C# S , 

[0 09 3] t/c. IISfe^0?gS4i:[5|«tC. ZCO^mi^ 

^Jl'i^l7^iYLXm-^-th^yr-(^-^20t. 3t7r 
y 2 0 tclEa § n , KMM;fe=^*-'i^-^M Q Wiji^f*: 
9^*^ 1 6i75 3 d BflM##i^i|i*^X'<:?' b ^A^ffl 
igi 0 tmv^*><i«3;^LV^5fe7 r >'<i/P-T- y7'3 
0$lES-t-i.^i:T\ aKPfi*lL{c<£v^?a^HT^ 
SS^tScO^^ L^^ l^-if 7fe^^3K-C'^ 4 . 
[0094] mt=e~-}^t6XX/i^mit:^h^'C 

[0095] iiLtcriX 3 tc, iO^tfec0^,^6tcJ:ix 
(f. 8 n mmT<^raraT'»«S'ttyi^-^< 1 1 200» 
^^#F$:*#f*i^— 1 6 S i 3 C L;t<:7) 

[0096] mmcr>mm i . mM<nmm. 3 ± JttiHiso 

?^«4 L3t3K7 r v'n'^J^I'-t- -f >'^^ 3 0 LT , 

'yti:< fc t> 5 nm^)±cr>WM^^^^^h%yrA)<.'f 
l^-x-f v^Jrfleffl-f-l. J: 3t~LTtftv>„ Cicocittc 

Lit V~^%^'$mX'% . *»o 1 r 

[0097] \»±<r>i. 3 ic. <Ico||||<7)Jg® 7t: 

-X i^:?^ 3 0 *i:&-r -1. J: 3 L/ccOT\ 
filJfe L . m\^^&^^X'^m.^<rm^ Lit !f3fe?r 
*-oiaMc503fe7r-<^N-^^— r'f>'^3 

x%hh\^o Wi^mnihivh . 

[0098] HSficOJg^S . WM^ 1 0%J.:iT<^RIt|JS 

itM 1 4 ^ v-^%^mm\.zm^fz^w\y-^%=i- 1 

1 , let, 1 4 coRflt^J; 0 1 ftV^^^ 

<7)3fe7 -'N'^^U— r -f >':?^3 0 5-l*03t7 r -f ^n2 0 

fc ^ , mm(r>mm 1 1 tziimn<7)mm 2 Lfc^f^s 

i^-- !fgStcisEffl-ri.i3lcLTt>^v^. z<DZtizX 
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[ 0 0 9 9 ] ^f>:. ^* 1 0%WTcORItl!6ih{S 1 4 
^U-iJ'iKtliltffifcifeLTt^^^U-irS^ 1 1.16 

t . RttH&iLM 1 40^*J: 0 l.«v^^W^c7)3fe7 r 
-<>'N-^^-x-< >':5^3 0$:«pO3t7r^>'N'2 0i:$r|li6 

ffwrn 3 i Jt {iiiM(?5j^«i4 Lfm^ma^u—i'ms 

[0100] Sl]5tc7)?^,^9 . ^ /l'^' 1 T'VOU 

— !f7liWAIt^*^«ia-C'9 0 • izj&^< X 0 =3rA*f:ftiS 

[0 101] iioidtc, m^i&y ^)V^inzn-th 

[ 0 1 0 2 ] ^rts, vxt<n^^<mm l ~9 tcS^L/^ 
•Ci^Avv •r=5ri5*>. !fSa*iaiStt^>:lie 

■^-ri. mmym^^-^^WLt .ytyr^ ^<izm±m 
^mn txm^^tih^±mmn^y r ^^^^m^^ 
m^%m-^^m^^cr,m^mzx -^xmmLxmm^ 

mmx'th, 

[0103] VXt<r>X 0 ic, :Lcnmk(r>im9{zi.ix 
{f , ^yi^^- 1 7^Alfr'i.^— r3ttOA*tllA^" 

iS?S{c^l.{If9 0° {2jfio'< $(|^«^7'fyP^' 
1 7A.(^Aftf^l^iBS-r-I.Atf:ftiaS«i«&?^^7 ^ 
1 7*5(lxSJ:^t;L^<0T, fiEfflaS<^±#tcf# 
\.^^yr^j<y\^-T-^ 0*><^coRlt3te^**<« 

c i: *^T'i= . *-o3^i7 7 -i fmm^wmjhiz 



[0 104] tfz. :i(7)m^(7imm9\.zxix.\i. cioa^ 

Wet. %yr^fMzm±m.^maLxmmix. mm% 

/m^^'^^m^(^<r>wm%'<z x -yxmrn^tccmi^ 

[0 10 5] 

iwmmm ijui^iatc. :i^?tmzxt\Ji£. as 

[01061 ::.<nmmziiti\f. ffiv>iag«ijffli^»ti«o 

i§jmmimt.fz\i^m^cr>i^mMmmm\,z3;i^x^m. 

[Esco^m^giB^] 

[021 ^mi^l^—f'm^cD s Qwai±;i#ifitci3ft 

[031 3t7r'fv'<:?^l^-x^ >'i5^JcJ;'5T?IS^;S 

[ 04 ] ^ <r>^(r>mfi<mm itzx^ ^mi^^i^-'f 

mm(om^^:m.m-thfzi!bcomxh^ . 
[05] ^ ffiwmmm<r>mm 2 1 j: s^j^^f^cu— r 
^aio«fig^^-r0T'fti>. 

[061 ^«sP-if3g-?Oie-&MQW«ttJl#ifftC 
[07] i«llBJO|IM«0JgSS2tCj;S^#f*:^-1f 

^m.<m^^m?^h ti»><nmx'hi> . 
[ 08 ] ^ cowmmm<mm 3 tci s^ii3SE«sv-if 

[09] ^ <^mMcommcomm4 i,z x r 
mm<^m^^^-tmx$i^, 

[010] S?f L/c^^flsl/— r«^^c7)vS14 
[0111 iia<7)1f fiK€r5^-r0-C 

(0121 ^i^u-^m'Fcr>mmm^^s-tmxh 
i>. 

[013] ^f*^^— !fS^ COM QWvgttJi#ietCi3 

10 *'>'r^-ift>''jL-;K 1 1 Tsg 
14 KMteihM. 15 15A 3 

'J^^-rJ'WixX, 15B ny-fy-y-l^^'X. 16 * 

mwi^-^m^^. 17 ^my^iv^. 20 3^7 r 

3 0 7fe7T^>'N'^^-X-f >'i?'\ 4 1 SQW 

*si4;i, 4 2 4 3 mmFFm. AA ^mk 
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4 5 ^'7 y\^m. 4 6 A, 4 6B i^^#F. 4 
7 >'N'yTil. 4 8 M^MQWvSttil. 5 1 m^-O 
>'NVh\ 5 2H 'vb''-;^-;U<:0>'N'>'h\ 5 2L 
b;J^-;PC0y<Vh\ 5 3 m^<50|^l1?"y>'NVF. 5 4 



yN'VK. 5 6 ^b'-;^-;K^||21fy>'N'Vh\ 5 7 

m2-9-y>N'Vh\ 5 9 ^N^Urii. 6 1 mmi^. 6 2 
6 3i^#F. 6 4 y^Vrm. 6 5 if 
>f H^. 6 6 i^y^yVm. 
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[SajBl¥jS14¥l 1^7B (2002. 1 1. [ffljE*=f^Jia=S] 0 0 4 1 

7) imiEjjm]^ 
iWEftm^^ ] mmm [ o o 4 1 ] 

r • G = a+ (0. S/.L) • 1 n [ 1/ (Rf • ) ] (1) 

mjEMmrns^i 0043 [0043] 

r • Gf g =a+.(p. 5/L.) • 1 n [1/ (R^ f f • R, ) ] (2) 
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